Leptin promotes motility and invasiveness in human colon cancer cells by activating multiple signal-transduction pathways.
Leptin serum levels are about 5 times higher in obese people than in normal individuals. We aimed at investigating the signaling pathways induced by leptin in the human colonic cell lines LS174T and HM7. Both cells expressed the leptin transmembrane Ob-receptor. Leptin activated the mitogen-activated protein kinase pathway, induced invasion of colonic cells and concomitantly increased the formation of lamellipodial structures. A direct and novel dose- and time-dependent activation of RhoA, Cdc42 and Rac1 by leptin is demonstrated in these aggressive colon cancer cells. The activation of the Rho family of GTPases was amenable to specific inhibition: Wortmannin inhibited leptin-induced Rac1 and Cdc42 activation but did not affect RhoA activation, and inhibited the formation of leptin-induced lamellipodia and cell invasion. The Rac1 inhibitor NSC23766 inhibited only leptin-induced Rac1 activation and concomitantly, lamellipodium formation and cell invasion. The Src kinase inhibitor II (SrcKI-II) exerted a positive effect on RhoA activation, inhibited tyrosine phosphorylation of p190RhoGAP and inhibited leptin-induced Cdc42 activation and leptin-induced lamellopodium formation and cell invasion. The specific JAK2 inhibitor AG490 exerted a positive effect on Rac1 and Cdc42 activation by leptin and concomitantly inhibited RhoA activation. AG490 did not inhibit leptin-induced lamellopodium formation or cell invasion. Our findings clearly indicate that leptin activates PI3K and Src kinase pathways in the metastatic colon cancer cells LS174T and HM7. These signaling pathways induce the activation of Rac1 and Cdc42, lamellopodium formation and concomitantly enhanced cell invasion, but leptin activation of RhoA is not associated with enhanced cell locomotion and invasion. Understanding in-depth the pathways involved in leptin-associated enhanced cell locomotion and invasion may contribute with the design of novel therapeutics to treat obesity-associated advanced colorectal cancer.